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(54) REDUCTION PROJECTION LENS 

(57)Abstract: 

PURPOSE: To obtain a reduction projection lens using short wavelength light as a light 
source and having high resolution and wide focal depth by setting up its incident iris 
position on a position comparatively far from an object face in order to reduce image 

distortion. <D0, 5< ) E/L | 

CONSTITUTION: The reduction projection lens is constituted of the 1st lens group I sn^ ^ 0 

including a pair of meniscus lenses whose concaves are mutually opposed, the 2nd lens v ' ^IF, /I. 

group II having positive refractive power and constituted of at least two lenses and the 

3rd lens group III having positive refractive power and satisfies the conditions of the 

shown inequalities, provided that E is an incident iris position measured from the 1st 

face of the lens system, L is a distance between object images and F1 is the focal 

distance of the 1st lens group. 
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(54) [ mf3 0)^,^ ] frh&B u > X 



(57) [Bft] 

[bs^j] mmfrz^z <rsfc»(c. «g/Ms^i/>x 

SiMttS ffi Hllk*T?M J£ t^fs 'MS* U > 

Xo 

2&©U>X{C<fc f9fi4fiS^nfcil2 U>X 

tU U>Xm©B 1 BS<t DifflofeAltBlGS^E, 
MBB£ L , $ 1 U >XP©«^SP_gS5: F , t.~TZ> h 
8. 

(DO . 5 < | E/L | 
©0. 2 < | F, /L | 
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t&m^ 5 - 1 7 3 0 6 5 



iE©JB#f*fti*%'>ft<i:*2tSc©l/>XJCctt)«l 
jSS*lfc»2l/>XW. IE-6DJB*f**«ft>fe!B3 U>X 

«*E. »*mSlt«L, I11/>XBCDMS1*F 

(DO. 5 < | E/L | 
©0. 2 < | Fi /L | 

[BI#J»2] 35 2 U>X»©ffijSUE**F 2 ht^i: 
©0. 1 < I F 2 /L I < 0 - 3 

[H$«3] ^3 U>X»©«^ffi«*F 3 <T<5<h 
®0. 0 4 < | F 3 /L | <0. 1 

[0 0 0 1 ] 

»'hanju>xt:«-rs*0T-»*o . 

[ 0 0 0 2 ] 

t^So C©fcg>, iS^»f£*4f#5©lCP>X^GDNA 

* * CD B * jgjffi ##»lcjSKL<fcofctK ft; V * - 

fblC*jS4 J »*tl-rS56:o fllAfct, (4 3 6 nm) 

36*€> i* (3 6 5 nm) ^ffifljf -5 U >X*#*BIB<* 
ft. ^(4K rFx^y?l/-f (2 4 8 nm) 
h -T 6 U > X 31 A * £ ffi h fc S i: H to ti T o £ U * £5 ffF Ui 
Bl # A, ic f t to ft T l o 
[0 0 0 3 ] -75. lllfiS^^->* s ««lfc:a:tl««i:SS 
if. EB&^*->©iI^*.fc O^ft^UVXS^BsR* 

/L fc ^ k , x -y\Sffi^?©ix 0 «C ct S fifcCDffi^tfJS^ 
LfctfefflT 1 U-tr > h 'J 3/ ?*¥SCt5C fcAMTtotlT 



[0 0 0 4] «c*5, fi«P©«/hK»B3teU>X4: Ltt, 
6 3 - 1 5 5 0 1 4f, ftMB 6 0- 1 4 0 3 1 
0 ftffiflg 63-12 1810-f, ^PJRg 6 3-11 
8 1 1 5-^«©sb©#&So *tBgSA* s ttSfigUfc 
4$gSH¥2 - 2 8 3 8 2 7 -f-^CD sfe ©#$> § 0 

[ 0 0 0 5 ] 

[MA«ftb«toht5Ii] L*l>fc#£>* ±13© 
tt, 2 4 8nm*©fiiS[ft*t*JRi:bT, SfP>X 

© jw tbiRpj ©<& & e» -r > Aifi © xmm&w £ ft b * ?> it 

/h£ < Tl-tPiS»ffe*T-^«S©j£v>ai/h}S»^>X 
[ 0 0 0 6 ] *ftmteZO£5teft?&l£f&frXte$tlfe 
(c, l»/jN»*l/>X©Xltl«fi[H#*flcffl*6Jt«Wa 

[0 0 0 7 ] 

[w«*tf*-rs&»©^«] ±i2BW^3i^-r^*^ 

lRl*H>'&to#fc — *t©^ U>X£^aA>T-&£^ 
1U>XW, IE©JBtf**ft%^&< fc& 2tt©P>X 
£J;t>i*j«S;lx&*2 U>X»* IE©JB*f:fr*fSo&3S 
3 l/>XW«fcD fllJS;* tu U>X^©3§lBJ;!)8!lo& 
AttBtffig*E, «flfcrJSK«L. |ll/>Xff©M 

<D0. 5 < | E/L | 
©0. 2 < | Fj /L | 

[ 0 0 0 8 ] CCDHi^ »2l/>XB©*jfliffi(|*F 2 

®0 . 1< I F 2 /L I <0. 3 

©0 . 0 4 < | F 3 /L | < 0. 1 
[ 0 0 0 9 ] 

OT^t^o U>X^-N©A»fBm^^^35^i:, Id] 

js # m ^ , m<D ytmfi -© x u s 

nfcffec^^t: UTA# < ^5^l^Fn1M^$)^o 
iSI, U>X#©8in£D»o&A#*ffiHE, »'J^ 

[0 0 1 0] % D= I/E xBxd 
*tUBBA* s 5tfc:tUlliBLfc«f«iB 5 P2 - 2 8 3 8 2 7^©x 

SOflAU //m©«^iC, ffei?ii±©M^hLT0. 0 3 
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&m^5- 17 3 0 6 5 



6//m#«4t5 (1-90, E = 490, B=0. 
2) o 

[0 0 11] Z<Dtotim(D&.r) ft 

< * tK »ttffl©E D £ «fc S» 

[0 0 12] LfrU ^iC^fil¥2 - 2 8 3 8 2 7f© 
b>X««-Z?A»lifflBfta<KH-a4:. U>X^cd3£ 
ftjE©JB#f**}$o U >XW©**ifi#*>&IK#XUT 
L^o ZCDtz&b. C0l/>X»*ilSM3*«ja©±fil 

[0013] ^CT% 1MfcE< £IE©L/>X»*f*inL 
±ftjE©JH#f*t»oU>X»C0**ie»iCPt(ft« 

v^fri6e»ciEb>X»*iB-rscii:«C3B: ^.y 
-;i/ft#JBfb-rai:Jtfc* c©IEl/>XiMcj; 
a^vJKUffffeeoSPT-ajE^pIffiiifto-r LSoo CCD 
3 vJR^h^y ^wl40£JI£T4c}§ie?- Sfctolctt, 

%ftaEecDiE©i/>x»©*e)t«3frfflj«c, iaffi#inis 

1^?— 2*CD^— l/>X*^^*6DS*f^*SrDU 
>X»*EB-TSCli:ASJR^tSiE±SS«C3&:So 
[0 0 14] bfejt.ot, *fgfWT-«i. ±fa«rfMtl<Z>fl 
©b>Xffif^:ilS, *£>IEU>XS¥£fil2i¥, £ftH 
*f**«fol/>X»t*3»i: Lfc3»«fj«kbT^ 

[0 0 15] jfeic, :©f, 1#, S2», £3#<Z)fifl| 
tftOTMWrSo « l»<Z)5^«C|plS*ofclHIfflSWF 

Sl»T-«^f S3 -T#, IB 2 

i>\ ftf*5£©«C±Hft«ttT* |F,/L|<1*5* 

ftsisjs-raiofc-rsi:, flh©i/>x»T-«s*-rsiE 

[0 0 16] L<fct, »2*tt, 

CQ/^ 9 -iC J: oTMLT L S -5 AWBl^^ 3 gf-CD 

© AWtt©aiB*f* t as lti^ bkssct- & s . - cd 

sk ft®te , fiwSH Lfc^k ft© i: pj« <c , U > X£ ^ T- 
1*5 3 v iK^ * SOU; f 5 £ # tc & ^ ft T- 0 , C CD 
*tttJMx5fc, ffl3»T-»4rS3ViR«#*S < & 



[0 0 17] * l»fc»2»©JBW#©B#tt, 

©1< I F, /F z | < 5 

©sfeftsas-rsk. tg ig¥h^2^r^^-r^3x i '7 

5 o 

[0018] 13 PfcJu U >X*±fr©«»jgsp#CDie 

[0 0 19] ^Tx I/hfiMf^iCfe^t, iK^ffffe 
*in£l^**«fc*Se«f 5&«)fc:tt, * 3 

**>r r#^*u>x«?^ttJ: < fl§^e>*is#. *«w 

»3»CD*fc|q|*^-3fciaS*fifOU>XW*'J> 

[0 0 2 0] £fc, ttWSKiST-fcfc, »fiCD¥ffiJS^ct 

iE<«c5<fc-5tcUTt^So 4>&<4:*ifeB5 
«l©tJHitt*«tiaat:3E<-rsfc«>fc:, 3l3ff6Dfp]t^ 
ofcDDBtCct D«j&£ftfcu>x»©;* 6£f£ffiWc, 
iE©u>X»fc«®flJJclH]ffi*|pi»fcy-^*^ u>X 
*RHUT^3o C<Z>IEl/>Xi¥«\ U>Zm<D$>lZ$> 
3 flfi * IcHgflfc-r Sft ffl * o &SB« ic BflS * i&i 
ttfe^-X^UVXte. ;L/ffl^ff lE-TSfc 

ffi«c»-r5*j»©«^* s 'h*<«csiPit, -r&fctK Ea 

ffi#«ffl« ic & 5 J: -5 ic IBM UTUSo 
[0 0 2 1 ] sfetj, c©lkffl«K:lHIHtfi»&-X=^* 

©1/L< I 03 I < 2 0/L 

& 5 * ft 4 88£ t^ChiC^oT, i£ ^M^^t^^fitS 
^n^o C©lfeffcoTBB*®x.fcS^^«. DflfflT-OJB 
Kr*#g<ft6t¥tLSK l£v>«*»j«*tf SC t: 

■hK 3vjRMcd^^^^<^0> fllicDBBT-MiE-rsc 
[0 0 2 2 ] 

[£ffi9J] WTfc, *«W0»/haieu>X0**Mt 

XBfBSEISrH 1 -El 8 ic^^o *«W©tt'haK U >X 

UM 313 W ICR W fc |pj $ ^ o IHHffl©ft CD 

JB*f*A s ai< ft Ofis^T-feSo L^L. CCDrpJ#-&o7t 
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*5lfl¥5 - 1 7 3 0 6 5 



[0023] zcDffimicMmr&tz®. mmmi^sic 

m m £ J: 6 *«0»*fPfl! ft«r o fe U > ifi u > XS* 

*f*t-rs&«)K:, ±ffi©iRis-&o&iamojB#f*3a s a 

[ 0 0 2 4 ] Ctie>CDHSE^J 1 ~ 5 iC^o^T 

W » ^ y !V ' * - ^ ft (D W IE £ ffi o tz tf> , ± f B 2 jfl © U 
>XScDRgtC'J>ft< k* locDIE©JS#f**KfOU>X 
I^IIt^o COiECDja*f*r©l/>XHicJ:oTttl> 
#>T, »*<Hi:ftflJ©|plS^ofe|HIffiT-«lfiE*n&2jfi 
©U>Xfflf©^ft^;ft,0[H®#, y^— ;i/-fflk^ V 
JR3Sfc:**LTiBW«i:JB*r**Kf%f5S^i:JC«:S 0 _h I B 
CDja«J?&H#f*kii, ±IB©fp]^^o^2ocD(y]ffiCDH 

±flB2iacDlx>X»#«t, 
Ol/L | ^, | <20/L, 1 /L | 0 2 I < 2 0/ 
L 

"t? $> S o 

[ 0 0 2 5 ] i:C5T\ ±IB©*jSEffil T-tt, &3WCD£ 

XW© 5 -odp j. D 7 — ^j^iBB 

[ 0 0 2 6 ] L*U 1/4 < 

k, U>XS©3Efe^JS#f**^STS^3S¥cD£^i 
KtfftW^^tlftflJIC^ft-rSo ZCDfzV), _h§B©bb 
D7^- ^j^fliEIWSi:^!), CCDI^VXfflffiDftfiD 

ja#f*t»<-rs^k#TfSs. ^cdjbs, miffiftiRie 
^to-frfe 2fi©u>x»©— **si»*r2>c k#-eg 

iSlS^to-frfeUVXSOjRtt 1 oic^otl^c 
[ 0 0 2 7 ] fS*l/4©36KOT6-8T-tt, ft 

SBco^vx^-^frftw&ip&cfcaec, is* i/5 co^ 

NA-0.50 a**«16.7x 16.7mm 
d 0 =41.667 

r,= 158.8180 d, =41.667 

r 2 = 155.6344 d z =62.989 

r 3 = 521.3761 d 3 =18.467 



[0028] jut, o mitmiz, mmm 1 ~ 5 ic&^ 

TfcL Sllff 1(481 U>Xjfc£>^3 U>X©3tt*?> 
&tK 82»IItt»4 U>Xk»5 U>X©2#C#*>& 
60 S3WIII fct, *SS«1 *e>^JEffi|4tt, ^6 L/ > 
X*e>S2 3l/>X©18tt*f > 40, *5E0U5fcfc£§6 
l/>Xfr6S2 4l/>X019tt*&6-Bo *jfit§ 
M6-8t*50Ttt, 81SIIi»l U>X3tP6*3 1/ 
>XE>3tfcfr6fc !K »2»IItt»4 U>X*€>^6 1/ 
>XcZ>3«cfr6«cS 0 S3SPIII M\ ^^16. 
8«. *7l/>X»e>»24U>X©18ftfre»&9, 
*M^J7«4, mi l/>X^6f 2 3 UVXCO 1 7*fcfr*> 
Rfn©U>X*»iB53S (SiO z ) fr^ftSo 

[ 0 0 2 9 ] ^32¥*©fR]#^-ofeD£1ffi£CO^T 
tt, ±HBLfectdiC ^Jfi«l-5fc:*5^Ttt2ilHfflV^ 
T*5i)x Rrn©*ffi«lt*50Tt>, »14I(0,) i: 
Sl9ffi (0 Z ) ,J281 (0!) hf291 

(0 Z ) #^ft^£)ffi£^UT:£D. £fc> ±13^- 
^^^U>X©fft®#JCDS<ix 314 0® (0 3 ) #fi?J& 

X\t, mi em (0! ) k^23ffi (0 2 ) AS^Offl* 
f^JobTjoOs l?S£^J7^^^T{i, il4i (0,) 
kf!2 1® (02) i)^©SM«SlTt^c ^-^^j 
* U>X©flfeffiflJfiDHtt, ^MI^J6. 8(C^^Tii, ^ 

4oi (03 ) mmmnz^x^ i36i (0 

3) b\ fM'tiKLti^o 

[0030] ^n^>mmm 1 ~8cdv>x^-^ 

OJRfci® i#gcou>Xffi©ffl*^flx dj ttiRiflcflBJ: 
t)««cmi#acDU>XSHHPH H»J1- 

8(od 0 tt«ffftB*?)* i^>xffl*"t?©ffiai, ^mm 

1-4, 7 0Dd 46 , ^5S^J5, 6, 8©d 48 (il/>XS 
©«»b>Xffi*e>«BS^©lE(ll) , n248,i ttfefr 
«ct D)liC^i#B©U>X(OiSS2 4 8 nmT'©Filr 
m, NAMPi, E(^m 1 U>Xfficfc Dfllo&AltlB 
ffi«T-*t), ±IBLfci-5fc:, f«ina)U>Xsbvg 

mmtsti, *CDn24 8fi ttl. 5 0 8 3T'* 

So 

[ 0 0 3 1 ] &*5, ^H^ij 1 ~ 5 £*50T<i, fg*/? = 
1/5, »flfcnEaiL= 1 0 0 OmmT'feO, HJEP'J 6 
-8tC*5l^tt, fS*/?=l/4, ^/ffegI^SIL=10 
0 0 mmt'fc So 

[ 0 0 3 2 ] ^EtKM 1 
E= oo 

n Z4 8,i =1.5083 ( S i O z ) 
n m , z =1.5083 (SiO z ) 
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r 4 = 


154.8448 


d 4 =50.923 






r 5 = 


-109.4408 


d 5 =12.500 


n 2 4 8,3 =1 . 5083 


(S i0 2 ) 


r 6 = 


-119.5306 


d 6 =16.162 






r 7 = 


366.1980 


d 7 =37.475 


n 248 , 4 =1 .5083 


(S i0 2 ) 


r 8 = 


-256.3179 


d 8 = 0.083 






^9 = 


353.4320 


d 9 =40.072 


1^248,5 =1 . 5083 


( S i 0 Z ) 


r i 0 = 


-667.9980 


d io=35. 047 






r u = 


131.6928 


dn=23.349 


n 248 , 6 =1 .5083 


(S i0 2 ) 


r 12= 


248.4079 


d 12 = 1.511 






r 13= 


142.7179 


d 13 =41.065 


n 248)7 =1 . 5083 


(S i0 2 ) 


r M= 


60.8060 


d M =27.503 






ri 5 = 


-167.3935 


d i 5 =12.500 


n 248 ,8 =1 . 5083 


(S i0 2 ) 


ri 6 = " 


-107.3010 


d 16 = 0.083 






r n = 


-721.4791 


d, 7=12. 500 


n 2 48,9 =1.5083 


(S i0 2 ) 


r, 8 = 


101.6271 


di a =20.585 






ri 9 = 


-62.1308 


d i 9 =12. 500 


n 248, io= 1-5083 


(SiOj) 


r 20 = 


213.2965 


d 2 o=22.453 






r 21 = 


-290.4600 


d 2i=41 -667 


11248,11=1 .5083 


(SiOj) 


1^22= 


-142.1379 


d 22 = 0.083 






r 23= 


710.6183 


d ^=25. 767 


n 248, 12= 1-5083 


(Si0 2 ) 


r 24 = 


-157.4733 


d 24 = 0.083 






^25= 


176.7278 


d 2 5=20. 056 


n 248, 13= 1-5 083 


(S iO z ) 


r 26= 


2143.3574 


d 26 = 0.083 






F 27= 


212.7948 


d 27=38. 145 


n 2 4 8, h=1. 5083 


(S i0 2 ) 


^ 28= 


108.7235 


d 28=25. 747 






F 29= 


-135.8758 


d 29 =12 . 5 0 0 


n 248, 15= 1.5083 


( S i 0 2 ) 


r 30= 


487.8604 


d 30=32. 627 






*>= 


-559.6964 


d 3 i=35.123 


n 248, i6=L 5083 


(S i0 2 ) 


r 32= 


-219.9666 


d 32 = 0.083 






r 33= 


905.5655 


d 3 3=24. 259 


n 248 , 17= 1.5083 


(SiOj) 


^34= 


-198.0141 


d :M = 0.083 






r 3 5= 


229.0919 


d 35=40. 041 


n 248, i8=L 5083 


(S i0 2 ) 


r 36= 


-753.1448 


d 36 =12.508 






r 37= 


129.3415 


d 37=22.495 


n 2 48,i9=l-5083 


(S i0 2 ) 


r 38= 


293.9816 


d 38 = 0.124 






F 39= 


87.6213 


d 3 9 =41 . 667 


n 248,20=1 • 5083 


( S i 0 2 ) 


r 40= 


59.4786 


d 40 =18.051 






r 4 ,=- 


1548.7213 


d 41 =25.915 


^248,21=1 • 5083 


(S i0 2 ) 


r 42 = 


161.4997 


d 4 2= 0 . 0 83 






r 43 = 


72.3482 


d 43=20. 560 


11248,22=1 -5083 


(S i0 2 ) 


r 44= 


90.3115 


d^= 0.580 






r 4 s= 


58.8494 


d 45 =20. 566 


*1 248, 23=1 .5 0 8 3 


(S i0 2 ) 


r 46= 


CO 


d 4 6 =1 0.000 






F,= 


=-509.343 


F z = 187.569 




51.157 


0,= 


=-0.00836 


^2=-0-00818 








=-0.00468 


0 2 =-0. 00374 







[ 0 0 3 3 ] mm\2 ^3="0. 00855 

NA=0.48 mytffim 20x20 mm E =20842. 22 
d o =50.000 
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nmW- 5-173065 



r, = 


141.2698 


di =33.671 


1*248,1 =1 


.5083 


(SiOj) 


r 2 = 


152.0192 


d 2 =29.286 








r 3 = 


666.2277 


d 3 =15.000 


n 248,2 =1 


.5083 


(S i 0 2 ) 


r 4 - 


151.1574 


d 4 =26.859 








r 5 = 


-108.1434 


d 5 =15.000 


n 248,3 =1 


.5083 


(S i0 2 ) 


r 6 = 


-118.8647 


d 6 =14.745 








r 7 - 


460.9167 


d 7 =43.187 


n 248,4 =1 


.5083 


(S i0 2 ) 


r 8 = 


-276.6500 


d 8 = 0.100 








r 9 = 


275.5863 


d 9 =35.557 


n 248,5 =1 


.5083 


(S io 2 ) 


rio=- 


-1203.1428 


di 0 = 0.131 








r n = 


160.4572 


d„=34.632 


** 248,6 =1 


.5083 


(S i0 2 ) 


ri Z = 


661.6698 


d 12 = 0.222 








r 13= 


214.4262 


d 13=41. 178 


1*248,7 =1 


.5083 


(S i0 2 ) 


r H = 


71.8816 


d I4 =64.177 








ri 5 = 


-166.9853 


d 15=15.006 


n 248,8 =1 


.5083 


(S i0 2 ) 


r 16= 


-121.2880 


d i6 = 4.026 








r 17 = 


-947.7400 


d 17 =24.617 


1*248,9 =1 


.5083 


( S i 0 2 ) 


r 18= 


96.3131 


d i 8 =21. 706 








r 19= 


-63.8413 


d 19=15.000 


1*248, lo-l • 5083 


(S io 2 ) 


r 20 = 


236.8715 


d 20=2 1.763 








r 2 i= 


-295.4267 


d 2 i=49.126 


n 248, 11 = 1 


5083 


(S i 0 2 ) 


r 22= 


-152.0088 


d 22 = 0.100 








r 23 = 


777.0670 


d 2 3=29. 069 


H 248, 12=1 


5083 


(S i0 2 ) 


r 24 = 


-157.5230 


d 24 = 0.100 








rz5= 


168.4778 


d 25=22. 530 


n 248, 13=1 


5083 


(S iO z ) 


r 26= 


1074.2257 


d 26 = 0.100 








^27= 


251.5811 


d 27=20. 491 


n 248, 14=1 


5083 


(S i 0 2 ) 


r 28 = 


131.9121 


d 2 8 =28. 754 








r 29= 


-137.1541 


d 2 9 =15. 000 


n 248, 15=1 • 


5083 


(S i0 2 ) 


r 30= 


425.5107 


d 3 0 =22. 730 








r 3 i= 


-682.4012 


d 3i=26. 847 


n 248, 16=1 • 


5083 


(S i 0 2 ) 


r 3 2= 


-241.5028 


d 32 = 0.100 








r 33= 


1049.8203 


d 33=28. 249 


1*248,17=1 • 


5083 


(S i0 2 ) 


r 34 = 


-182.7013 


d^ 0.100 








r 35 = 


226.6109 


d 35=25. 505 


n 248, 18=1 • 


5083 


(S i 0 2 ) 


r 36=" 


1068.8899 


d 36 = 0.100 








r 3 ?= 


141.2526 


d 37 = 2 1. 9 7 2 


n 248, 19=1 • 


5083 


(S i0 2 ) 


r 38= 


329.5029 


d 38 = 0.146 








r 39= 


98.8268 


d 3 9 =41 . 393 


n 248, 20=1 . 


5083 


(S i O z ) 


r 40= 


66.7276 


d 40 =26. 108 








r 4 i= 


-517.3678 


d 4 i=38.814 


1*248,21=1 • 


5083 


(S i0 2 ) 


r 42 = 


186.4744 


d 4 2= 0.100 








r 43 = 


74.2966 


d 4 3=36. 835 


n 248,22=1 • 


5083 


(S i0 2 ) 


r 44 = 


94.9398 


d^= 0.101 








r 45 = 


58.8202 


d 45 = 2 1 .7 5 3 


1*248,23=1 • 


5083 


(S i0 2 ) 


r 46= 


OO 


d 46 = 8.013 








Fr 


-516.940 


F 2 = 198.765 




F 3 = 


52.931 


<t>r 


=-0.00707 


<^2=-0. 00796 








<t>r 


=-0.00385 


02="0. 00371 









<4s=-0. 00762 
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5-173065 



[0034] mmm 3 

NA=0.50 mytMift 20x20 mm E =725. 58 
d 0 =50.000 



r, = 


106.2081 


d! =19.183 


n 248,1 = 1 


.5083 


(S i0 2 ) 


r 2 = 


112.7090 


d 2 =14.582 








r 3 = 


243.1751 


d 3 =15.000 


n 248,2 = 1 


.5083 


(S i0 2 ) 


r 4 = 


102.7156 


d 4 =59.376 








r 5 = 


-121.6125 


d 5 =15.000 


n 248,3 =1 


.5083 


(S i0 2 ) 


r 6 = 


-136.4936 


d 6 =17.234 








r 7 = 


295.0056 


d 7 =33.106 


n 248,4 =1 


.5083 


(S i0 2 ) 


r 8 = 


-389.3950 


d 8 = 0.100 










228.2290 


d g =30.132 


n 248,5 = 1 


.5083 


(SiOJ 


rio= 


-1157.4165 


d 10 = 0.100 








r n = 


239.1661 


d n =24.828 


n 248,6 = 1 


.5083 


(S i0 2 ) 


r, 2 = 


-2736.2711 


d 12 = 0.239 








r, 3 = 


200.6372 


d 13 =15.000 


n 248,7 = 1 


.5083 


(S i 0 2 ) 


r i4 = 


74.3536 


d 14 =40.122 








r, 5 = 


-124.0785 


d 15 =15. 631 


n 248,8 = 1 


.5083 


(S i 0 2 ) 


r, 6 = 


-112.5088 


d 16 = 0.100 








r 17 =- 


-1081.6120 


d 17 =75.311 


n 248,9 = 1 


5083 


(S i0 2 ) 


ri 8 = 


99.0951 


d 18=25 . 286 








r 19= 


-61.2676 


d l9 =15.000 


n 248, 10" 1 • 5083 


(S i 0 2 ) 


r 20= 


290.7525 


d 20=1 3. 838 








r 21 = 


-264.3925 


d 21 =42.982 


n 248,11=1 


5083 


(S i0 2 ) 


r 22 = 


-142.3785 


d 22 = 0.100 










-2574.3470 


d 23 =33. 911 


n 248, 12=1 • 


5083 


(SiOJ 


r 24 = ■ 


-128.0224 


d Z4 = 0.100 








r 25 = 


178.8290 


d 2 5=27. 785 


n 248, 13=1 . 


5083 


(S i 0 2 ) 


r 26= 


14133.9919 


d 26 = 0.100 








r 27 = 


366.2486 


d 27=15. 000 


H 248, 14=1 . 


5083 


(SiO z ) 


r z8 = 


145.1509 


d 28= 39. 190 








r 29 = 


-134.1619 


d 29=15. 000 


n 248, 15=1 • 


5083 


(S i0 2 ) 


r 30= 


546.4401 


d 3 o=18. 673 








r 3 i= 


-510.4058 


d 3 i=24.615 


n 248, 16=1 • 


5083 


(S i0 2 ) 


r 32= 


-230.2698 


d 32 = 0.100 








r 33= 


1032.2937 


d 33 =39.467 


n 248, 17=1 • 


5083 


(SiOJ 


^34= 


-175.7421 


d 34 = 0.100 








^35= 


253.8440 


d 3 5 =30. 345 


n 248, 18=1 • 


5083 


(S i0 2 ) 


r 36= 


-784.4228 


d 36 = 0.100 








r 37= 


165.8967 


d 37 =22. 259 


n 248, 19=1 • 


5083 


(SiOJ 


r 38= 


348.5753 


d 38 = 0.100 










111.5420 


d 3 9 =43. 105 


n 248, 20=1 . 


5083 


(S i0 2 ) 


r 40= 


79.1769 


d 4 o=3 1.484 








r*, n = 


-513.011 


d 41=51-270 


n 248,21 = l • 


5083 


(SiOJ 


r 42 = 


236.3217 


d 42 = 0.100 








r 43 = 


89.8217 


d 4 3=54. 275 


n 248, 22=1 . 


5083 


(S i0 2 ) 


r+t= 


110.2619 


d, M = 0.100 








r 45= 


61.3966 


d 45=22. 570 


H 248, 23=1 . 


5083 


(S iO z ) 


r 46 = 


oo 


d 46 = 8.000 








F, 


=-449.873 


F z = 181.832 




F 3 = 


47.071 
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«f 5-173065 



[ 0 0 3 5 ] t 



0 ,=-0.00684 
0,=-0. 00350 
0 3 =-0. 00642 

na=o.48 mjtmm 



0 2 =-0. 00830 
0^-0.00379 



ri = 
r 2 = 
r 3 = 
r 4 = 
r 5 = 
r 6 = 
r 7 = 

r 8 = 
r 9 = 
r io- 
r n = 
ri 2 = 
ri3= 
r l4 = 
ri6= 
r i6= 
r 17 = 
r 18 = 

T 2 0= 

r 2 i= 
r 22- 

r 23= 
^24= 
^25= 

r 2 e= 

^27= 
T 2 8= 
r 29= 
r 30 = 

r 3 i= 

^32= 
r 33= 
1^34= 
^35= 
r 36 = ~ 

r 3? - 

r 38= 

r 39 = 

r 40= 

r 4 ,= 
r 42 = 
r 43 = 



137.2562 
147.6178 
444.0530 
137.1186 
-120.4597 
-140.3130 
467.8743 
-359.6274 
557.3871 
-515.5693 
123.7905 
643.8987 
171.4587 
66.5180 
-152.4686 
-126.9177 
oo 

92.5666 
-65.0156 
260.3267 
-272.8242 
-150.2897 
700.4601 
-147.3217 
198.8265 
oo 

276.9653 
139.4304 
-135.7057 

425.1163 
-488.1142 
-221.2312 

793.9923 
-178.4943 

230.7597 
1400.000 

143.8285 

346.4978 
92.4396 
59.0889 
oo 

100.6209 
59.7465 
92.1960 



20x20 mm 
d 0 =100.000 
d, =25.000 
d 2 =15.558 
d 3 =25.000 
d 4 =47.265 
d 5 =25.000 
d 6 = 7.696 
d 7 =32.991 
d 8 = 1.000 
d 9 =30.000 
d 10 = 1.000 
d ii=41.484 
d 12 = 1.000 
d 13 =25.016 
d i 4 =41. 583 
d 15 =20.000 
d 16 =23.751 
d n =15.000 
d 18 =24.103 
d 19 =15.000 
d 20 =18.623 
d 2 i=47.402 
d 2 2= 1.000 
d 23=32. 885 
d 24 = 1.000 
d 25=23. 375 
d 26 = 1.000 
d 27=22. 000 
d 28=30. 352 
d 29=22. 000 
d 3 0 =16. 299 
d 3 i=23.000 
d 32 = 1.000 
d 33=29. 322 
d M = 1.000 
d 35=24. 399 
d 36 = 1 .000 
d 37=22. 630 
d 38 = 1.000 
d 3 9 =46. 822 
d 40 =17 . 76 9 
d 4l =48.415 
d 4Z = 1.000 
d 43= 25 . 2 6 0 
d 44 = 1 .000 



E=1478.10 
n 248,i =1.5083 
n 248,2 =1.5083 

11248,3 =1 .5083 

n 248,4 =1.5083 
n 248,5 =1.5083 
n Z 48,6 =1 .5 0 8 3 
1*248,7 =1 • 5083 
n ,48,8 =1.5083 

11248,9 =1-5083 

n 248,io=l. 5083 
n248,n=1.5083 
n 2 4 8, 12=1. 5083 

^248,13=1. 5083 

n 248, 14=1. 5083 
n 248, 15=1 - 5083 
n 248, 16= 1 . 5 0 8 3 
n 248, 17=1. 5083 
n 248, 18= 1 . 5083 

11248,19=1.5083 

n zo= 1-5083 

11248,21 = 1 - 5 0 8 3 
n 248,22=1 . 5083 



(S i0 2 ) 
(S i0 2 ) 
(S i 0 2 ) 
(S i0 2 ) 
(S i0 2 ) 
(SiOj) 
(SiO z ) 
(S iOj) 
(S i0 2 ) 
(SiO z ) 
(SiO z ) 
(SiOJ 
(S i0 2 ) 
(S i0 2 ) 
(S i0 2 ) 

:s io 2 ) 
:s ±o z ) 
:sio z ) 
:sio z ) 
:sio z ) 

SiO z ) 
S iO z ) 



- 8 - 



WWW 5-173065 



[ 0 0 3 6 ]^; 



r 45 = 57. 9881 
r 46 = 00 
F ,=-487.258 
0,=-0. 00764 
0,=-0. 00365 
0 3 =-0. 00860 



d 45 =15 . 0 0 0 n 248,23=1. 5083 (Si0 2 ) 
d 46 = 8.001 

F 2 = 235.341 F 3 = 67.839 

0^-0.00782 

02="0. 00375 



NA=0.47 Mitffim 25 x25 mm 
d 0 =100.000 



E= 00 





158.8170 


d, =19.241 


^248,1 =1 


.5083 


(S io 2 ) 


r 2 = 


239.7566 


d 2 =25.114 








r 3 = 


-520.0778 


d 3 =15.000 


n 24 8 ,2 = 1 • 


5083 


(S i0 2 ) 


r 4 = 


173.3822 


d 4 =55.581 








r 5 = 


-134.3573 


d 5 =12.500 


n 248,3 = 1 


.5083 


(s io 2 ) 


r 6 = 


-158.9506 


d 6 = 0.833 








r 7 = 


11353.9937 


d 7 =30.783 


n 248,4 = 1 


.5083 


(S i 0 2 ) 


r 8 = 


-260.7941 


d 8 = 0.833 








r 9 = 


236.4466 


d 9 =41.454 


n 248,5 =1 


.5083 


(S i 0 2 ) 


r 10= 


-965.9305 


di 0 = 0.833 








r n= 


197.3572 


d n =33.902 


n 248,6 = 1 


.5083 


(S iO z ) 


r 12= 


2305.5231 


di2= 0.833 








^ 13= 


155.2685 


d 13 =39.333 


1*248,7 = 1 


.5083 


(S i o 2 ) 


r 14= 


74.2733 


d 14 =33.505 










-833.0055 


d 15=16.231 


n 248,8 = 1 


.5083 


(S iO z ) 




-173.1079 


d i 6 =15. 107 








r 17 = 


-132.3474 


d 17 =12. 500 


n 248,9 =1 


.5083 


(S io 2 ) 


^ 18= 


107.5686 


d I8 =39.258 








r 19= 


-71.6995 


d l9 =12.500 


n 248, 10=1 


.5083 


(S i 0 2 ) 


r 20= 


231.6966 


d 20=17. 492 








r 21 = 


-526.9275 


d 2,=36. 447 


^ 248, 11=1 


.5083 


(S iO z ) 


r 22= 


-188.3114 


d 22 = 0.833 








r 23 = 


866.0416 


d 2 3 =36. 994 


n 248, 12=1 


.5083 


(S io 2 ) 


r 24 = 


-156.0137 


d 24 = 0.833 








^25= 


274.4281 


d 25 =33. 991 


n 248, 13=1 


.5083 


(S io 2 ) 


^26= 


-342.0398 


d26= 0.833 








r 27= 


228.3407 


d 27=25. 104 


1^ 248, 14=1 


.5083 


( S i 0 2 ) 


r 28= 


113.0798 


d 28 =44.582 








r 29= 


-145.4000 


d29=12. 500 


n 248, 15=1 


.5083 


(S i0 2 ) 


r 30= 


785.8063 


d 3 o=14. 521 








^31= 


-572.7342 


d 31 =18.677 


n 248, 16=1 


.5083 


(S iO z ) 


r 3 2= • 


-210.7349 


d 32 = 0.833 








r 33= 


615.9888 


d 33 =33.977 


1*248,17=1 


5083 


(Si0 2 ) 


^34= 


-184.3613 


d :i4 = 0.833 








r 35 = 


243.9015 


d 35 =2 1.2 94 


n 248, 18=1 


5083 


(S i0 2 ) 


r 36= 


00 


d 36 = 0.833 








r 37= 


145.8836 


d 37 =20. 377 


n 248, 19=1 


5083 


(S i0 2 ) 


r 38= 


349.6684 


d 38 = 0.833 








r 39 = 


99.0981 


d 39= 56 . 5 4 3 


n 248, 20=1 


5083 


(Si0 2 ) 


r\io= 


55.1839 


d 40 =21.646 








r 4 ,= 


-279.6333 


d 4I =12.500 


n 248, 21-1 . 


5083 


(S i O2) 
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^H§¥ 5- 1 7 3 0 6 5 



[0037] mmm e 



r 4Z = -140.8099 
r 43 = -187.9892 
r 44 = 89.6294 
57.9895 
155.8950 
57.2342 
oo 

F^-343.449 
0^-0.00685 
0^-0.00450 
0 3 =-0. 00921 

NA=0.48 1 



r 45 = 
r 46 = 
r 47 = 
r 48 = 



r t = 122.2218 
r 2 = 131.8406 
r 3 = -456.7383 
r 4 = 146.7156 
r 5 - -109.3340 
r 6 = -124.4118 
r 7 —1603.5903 
r 8 = -230.6638 
r 9 = 306.7289 
r l0 = -589.4298 
r u = 344.7579 
r 12 =-7346.6854 
r 13 = 208.1925 
r 14 = 663.0676 
r 15 = 99.4529 
r 16 = 71.1583 
r 17 = -572.6484 
r I8 = -241.4067 
r 19 = -515.5571 
125.7783 
594.4223 
136.9477 
-73.8735 
453.6327 
-173.8233 
r 26 = -131.9886 
r 27 = 245.6658 
r 28 = -324.3616 
r z9 =-1493.8830 
r 30 = 511.5606 
r 3l = -931.9050 
r 32 = 259.1839 
r 33 =-2876.7613 
-225.4203 
r :)5 = 396.8058 
r 36 = -211.6756 



r 20- 

r 2 i= 

r 23= 

r 2 4= 
r z5= 



d 42 = 8.770 

d 43 =18.628 

(1^= 0.833 

d 45 =30.250 

d 46 = 0.833 

d 47=14. 113 

d 48 = 8.750 
F 2 = 217.296 
0 2 =-O. 00709 
0 2 =-0. 00350 



n 248,22" 1 • 5083 

n M 8, 23= 1.5083 
n 248, 24= 1 . 5083 



(S iO z ) 
(S i0 2 ) 
(S i0 2 ) 
70.923 



25x25 mm 
d 0 =100.000 
di =42.000 
d 2 =26.527 
d 3 =15.000 
d 4 =58.920 
d 5 =15.000 
d 6 =16.650 
d 7 =30.631 
d 8 = 1.000 
d 9 =40.340 
d 10 = 1.000 
d u =27.251 
d 12 = 1.000 
d 13 =26.911 
d 14 = 1.000 
d 15 =15.000 
d 16 =43. 911 
d 17 =15.000 
d 18 = 9.511 
d 19 =15.000 
d 20 = 9.188 
d 21 =15.000 
d 22 =24.889 
d 23 =15.000 
d 2 4=13.350 
d 25=20. 397 
d 26 = 1.000 
d 27=27. 993 
d 28 = 3.841 
d 29 =15.000 
d 30 = 9.729 
d 31 =15.000 
d 32=14. 889 
d 33=24. 510 
d :M = 1.000 

d 35=40. 820 
dar 1-000 



E=1000 
H 248,1 =1.5083 
1*248,2 =1 .5083 

n 248)3 =1 .5083 
n 2 4 8,4 =1 .5083 
n 2 4 8 ,s =1.5083 
n 2 4 8 ,6 =1 . 5083 
n 248,7 =1 . 5083 
n 2 48,8 =1 .5083 
n 2 48,9 =1.5083 
n 248,io=l. 5083 
n 248,n=l. 5083 
1^248,12=1 .5083 
ri248,i3=1.5083 
n 248, H=l. 5083 

11248,15=1 .5 0 83 

n 2 4 8, 16=1 . 5083 
n 248,n=l. 5083 
n248,i8=1.5083 



(S i0 2 ) 
(S i0 2 ) 

:s i o 2 > 

(S i 0 2 ) 
(S i0 2 ) 
(S i0 2 ) 

(S io 2 ) 

(S i0 2 ) 

(S io 2 ) 

(Si0 2 ) 
(S i0 2 ) 
(S i0 2 ) 
(S i0 2 ) 
(S iO z ) 
(S iO z ) 
(S iO z ) 
(SiO z ) r M = 
(S i0 2 ) 
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Wm^- 5-173065 



[0038] mmm 



^37= 


160.4017 


d 3 7 =37. 780 


n 248,19~l 


.5083 


(s i0 2 ) 


r 38= 


1933.4335 


d 38 = 1.000 








r 39 = 


157.5349 


d 39=48. 675 


n 248,20^1 • 5083 


(Si0 2 ) 


r 40= 


289.4471 


d 40=49. 305 








r 4 i= 


603.3704 


d 4 i=50.000 


n 248,21-1 


.5083 


(Si0 2 ) 




-4086.5298 


d 4 2= 6 . 2 0 6 








r 43 = 


-128.0736 


d 43=1 5. 000 


n 248,22=1 


. 5080 


(S i0 2 ) 


r 44= 


80.1338 


d 4 4= 1-000 








r 45~ 


54.7881 


d 45=16. 776 


11 248,23=1 


.5083 


(S i0 2 ) 


r 46= 


181.4529 


d 46 = 1 .000 








r 47= 


85.3329 


d 47 =10 . 00 0 


11 248,24=1 


.5083 


(SiO z ) 


1^48= 


oo 


d 48 = 9.000 








F, 


=-287.448 


F2= 174.217 




F 3 = 


69.301 


0, 


=-0.00714 


0 2 =-0. 00688 








^3 

7 


=-0.00176 










na=o.48 myti 


%m 25 x25 mm 


E=1000 










d 0 =100.000 








r i = 


123.3658 


di =18.768 


n 2 48,i =1 


.5083 


(S i0 2 ) 




123.8122 


d 2 =31.218 








r 3 = 


-498.8768 


d 3 =15.000 


n 248,2 =1 


.5083 


(S i0 2 ) 


r 4 = 


172.6737 


d 4 =49.975 








r 5 = 


-110.7247 


d 5 =15.000 


n 248,3 =1 


.5083 


(S i 0 2 ) 


r 6 = 


-129.4457 


d 6 = 1.000 








r 7 =- 


-3947.7165 


d 7 =32.190 


n 248,4 =1 


5083 


(S i0 2 ) 


r 8 = " 


-232.1087 


d 8 = 1.000 








r 9 = 


389.1147 


d 9 =39.911 


n 248,5 =1 


5083 


(S i0 2 ) 


r l0 = 


-430.7653 


d 10 = 1.000 








r n= 


192.5059 


d u =44.254 


n 248,6 =1 


5083 


(S iO z ) 


r i2=" 


1743.8050 


d lz = 1.000 








1^13= 


132.0319 


d 13=34. 793 


n 248,7 =1 


5083 


(S i0 2 ) 


r 14= 


74.3519 


d, 4=42. 281 








r 15= 


-332.3886 


d 15 =15.827 


n 248,8 =1 


5083 


(S i0 2 ) 


r i6= 


-167.3614 


d 16 = 1.000 








r 17 = 


-241.8117 


d 17 =43.457 


n 248,9 =1 • 


5083 


(S i0 2 ) 


r i8= 


171.1876 


d, 8 = 7.936 








r i9 = 


1020.6841 


di 9 =15.000 


11 248, io-l .5083 


(S i0 2 ) 


r 20= 


174.9693 


d 20 =28.528 








r 2 i= 


-71.1009 


d 21 =35.689 


n 248, 11=1 . 


5083 


(S i0 2 ) 


^22= 


887.0010 


d 22=12. 714 








rz3= 


-285.9543 


d 23=25. 520 


n 248, 12=1 • 


5083 


(S i0 2 ) 


^4= 


-167.7632 


d 24 = 1.113 








^25=- 


4840.1342 


d 25=32. 591 


H. 248, 13=1 • 


5083 


(S i0 2 ) 


r 26 = 


-178.2112 


d 2 6 =52. 896 








r z7 =80941. 2159 


d 27= 33 . 6 0 7 


I 1 248, 14=1 . 


5083 


(S i 0 2 ) 


i~28= 


-229.9629 


d M = 1.000 








r 2 9= 


546.6617 


d 29=25 . 562 


n 248, 15=1 • 


5083 


(S i0 2 ) 


r 30= 


-718.3377 


d ao = 1.000 








r 3 i= 
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